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Introduction to the Bedrock Geology of Cerro Gordo County, Iowa  Cerro Gordo County lies along the border area of the Des Moines Lobe and the Iowan Surface landform regions. The Des Moines Lobe was the area covered by the last Quaternary glacial advance in Iowa, and the Iowan Surface landform region was modified by various episodes of erosion before Wisconsin-age glacial events (Prior, 1991). Due to extensive glacial and erosional activities, the land surface in this area has relatively low topographic relief except for the river valleys in the county. The land surface of Cerro Gordo County is mostly covered by Quaternary deposits. Thickness of the undifferentiated Quaternary deposits are usually less than 15 m (50 ft), but can be up to 53 m (175 ft) thick in the western portion of the mapping area. Bedrock outcrops are common along the Winnebago, Shell Rock, and West Fork Cedar rivers and their tributaries. Some rock quarries and gravel pits are also located along these waterways. Shallow bedrock information from the soil survey in Cerro Gordo County (DeWitt, 1981) was used for identifying potential bedrock outcrops. More than 150 bedrock outcrops including quarries within the county were investigated in the field, and they provided important regional stratigraphic information for the bedrock geologic mapping. Subsurface geologic information was mostly derived from the analysis of water well data. More than 850 private and public wells within the mapping area were studied. Among them, 345 wells have descriptive strip logs and cutting samples reposited at the Iowa Geological Survey (IGS), 117 of which were newly logged for this bedrock geologic mapping task. Lithologic and stratigraphic information from these samples are stored in the online GEOSAM database of the IGS. Bedrock stratigraphic information from the surrounding area, including bedrock outcrops, quarries, and water wells, was also utilized for this mapping project.    Sedimentary rocks occurring on the bedrock surface of Cerro Gordo County consists of strata deposited during the Devonian, Mississippian and Cretaceous. Paleogeographically, the mapping area is within the northern portion of the Devonian Iowa Basin, a region of thickened shelf carbonate and shale deposits. Middle and lower Upper Devonian rocks form the major bedrock surface and upper bedrock aquifer in this area. Due to its importance and stratigraphic completeness, the stratigraphy and depositional environments of the Devonian Iowa Basin have been intensively studied (e.g., Belanski, 1927, 1928; Koch, 1970). Several type sections of stratigraphic units of Devonian age are located within or surrounding this mapping area, such as the members of the Shell Rock and Lime Creek formations, and the Sheffield Formation. Recent geologic and stratigraphic studies of the Devonian Iowa Basin include Witzke and Bunker (1984), Anderson (1984), Bunker and others (1986), Witzke and others (1988), Bunker (1995), Anderson and Bunker (1998), Groves and others (2008), McKay and Liu (2012), and Day and others (2013). Bedrock geology within and surrounding the mapping area was recently mapped by Witzke and others (2010) and Liu and others (2010a and b, 2011a and b, 2012, 2013, 2014a and b). Results from these studies and bedrock mapping projects provide an important stratigraphic framework for the present bedrock geologic map. The bedrock stratigraphic nomenclature and correlation of the Devonian for this map follows the stratigraphic framework proposed by Witzke and others (1988). The Lower Mississippian strata occurs at the bedrock surface only in a small region within the mapping area. However, the stratigraphy of the Mississippian in the surrounding area has been studied by several previous authors (e.g., Van Tuyl, 1922; Dorheim et al., 1969; Woodson and Bunker, 1989). Here we take the stratigraphic framework of Witzke and others (2010) and refer to them as the Kinderhookian Stage, consisting of the Chapin and Maynes Creek formations only in this mapping area.  The following describes the characteristics of each mapping unit. The youngest bedrock unit within the mapping area is the Cretaceous Dakota/Windrow Formation, which usually occur as erosional outliers a few meters thick represented by iron-rich shaly/silty sandstone in north-central Iowa. These materials were recognized only from a few wells in the mapping area. The Kinderhookian strata of Mississippian-age occurs in two wells located in the southwest corner of the mapping area with a total thickness of about nine meters (30 ft). They include the Chapin Formation, which consists of crinoidal to oolitic limestone and shaly dolomite, and the Maynes Creek Formation, which is characterized by cherty dolomite. Based on the limited information, these strata are combined here as undifferentiated Kinderhookian. The Devonian rocks are dominated by carbonates and shales in the mapping area. Based on lithologic features and fossils, the Devonian rocks are stratigraphically subdivided into, in descending order, the Aplington, Sheffield, Lime Creek, Shell Rock, Lithograph City, Coralville, and Little Cedar formations. The Aplington Formation is characterized by argillaceous dolomite with discontinuous thin beds of chert, and the Sheffield Formation consists of gray shale with minor amounts of dolomite, some layers contain somewhat spherical, quartz filled, geodes. Total thickness of these two formations varies between 9 and 18 m (30-60 ft), and occurs in the southwest portion of the mapping area. Because of their restricted and relatively thin presence, these two formations are combined as one mapping unit. The Lime Creek Formation forms most of the bedrock surface of the county. This formation is usually characterized by calcareous shales in the lower part and carbonates in the upper part. The lower part of the formation represents as bluish gray to greenish yellow shale, but a thick layer of siltstone underlying the upper carbonates has been recently recognized in southern Cerro Gordo County. The upper carbonates are comprised of dolomite, argillaceous carbonates, limestone, and dolomitic limestone with minor shale. The Lime Creek Formation is usually fossiliferous, especially the lower shaly part is characterized by the abundance and variety of brachiopods and other fossils. Thickness of the Lime Creek Formation varies between 0 and 22 m (73 ft) in the north, but it can be up to 49 m (160 ft) in southern part of the county. The Shell Rock Formation is characterized by fossiliferous limestone, dolomitic limestone and dolomite, with some gray to light green shale and/or argillaceous carbonates. Layers containing abundant subspherical and tabular stromatoporoids commonly occur in the lower part of the formation. Brachiopods, bryozoans, corals, and crinoids are also abundant, especially in the upper part of the unit. Thickness of the Shell Rock Formation varies between 12 and 23 m (40-75 ft) in the mapping area. The Lithograph City Formation is characterized by laminated lithographic and sublithographic limestone and dolomite, with minor shale. “Birdseye,” vugs, and calcite vug-fills are common in this formation. Some layers of this formation are fossiliferous with brachiopods, corals, and stromatoporoids. The Lithograph City Formation only occurs at the bedrock surface within a bedrock valley and places along the Shell Rock River, Winnebago River, and their tributaries in the northern part of the county. The maximum thickness of the Lithograph City Formation is about 34 m (110 ft) in this area. The underlying Coralville and Little Cedar formations of the Middle Devonian are mainly carbonates, somewhat argillaceous or shaly, and usually fossiliferous. These two formations are found in wells only and do not occur at the bedrock surface in the mapping area.     References  Anderson, R.R., and Bunker, B.J. (eds), 1998: Fossil shells, glacial swells, piggy smells, and drainage wells: the geology of the Mason City, Iowa, area. Geol. Soc. of Iowa Guidebook No. 65, 71 p. Anderson, W.I. (ed), 1984: General Geology of north-central Iowa. Guidebook for the 48th Annual Tri-State Geol. Field Conf., 150 p. Belanski, C.H., 1927: The Shellrock Stage of the Devonian. American Midland Naturalist, v. 10, p. 316-370. Belanski, C.H., 1928: The Shellrock Stage of the Devonian; Description of some typical fossils of the Shellrock Stage. American Midland Naturalist, v. 11, p. 165-212. Bunker, B.J., Witzke, B.J. and Day, J.E., 1986: Upper Cedar Valley Stratigraphy, North-Central Iowa, Lithograph City Formation.  Geol. Soc. of Iowa Guidebook No. 44, 41 p. Bunker, B.J. (ed), 1995: Geology and hydrogeology of Floyd-Mitchell counties, north-central Iowa. Geol. Soc. of Iowa Guidebook No. 62, 114p. Day, J., Witzke B., and Lundy, S., 2013: Aspects of the Paleozoic history of epeiric seas of the Iowa basin. Iowa Geological and Water Survey Guidebook No. 29, 118 p. DeWitt, T.A., 1981: Soil Survey of Cerro Gordo County, Iowa. U.S. Dept. of Agriculture, Soil Conservation Service, 214 p., 84 map sheets. Dorheim, F.H., Koch, D.L., and Parker, M.C., 1969: The Yellow Spring Group of the Upper Devonian in Iowa. Iowa Geological Survey Report of Investigations 9, 30 p. Groves, J.R., Walters, J.C., and Day, J. (eds), 2008: Carbonate platform facies and faunas of the Middle and Upper Devonian Cedar Valley Group and Lime Creek Formation, northern Iowa. Iowa Geological Survey Guidebook No. 28, 96 p. Koch, D.L., 1970: Stratigraphy of the Upper Devonian Shell Rock Formation of north-central Iowa. Iowa Geological Survey Report of Investigations 10, 123 p. Liu, H., McKay, R.M., Quade, D., Tassier-Surine, S., and Giglierano, J.D., 2010a: Bedrock Geology of the Manly 7.5' Quadrangle, Worth and Cerro Gordo Counties, Iowa, scale 1:24,000.  Iowa Geological and Water Survey Open File Map OFM-10-3. Liu, H., McKay, R.M., Quade, D., Tassier-Surine, S., and Giglierano, J.D., 2010b: Bedrock Geology of the Fertile SE 7.5' Quadrangle, Worth and Cerro Gordo Counties, Iowa, scale 1:24,000.  Iowa Geological and Water Survey Open File Map OFM-10-5. Liu, H., McKay, R., Rowden, R., Quade, D., Tassier-Surine, S., and Giglierano, J., 2011a: Bedrock Geology of Fertile NE 7.5' Quadrangle, Worth County, Iowa, scale 1:24,000. Iowa Geological and Water Survey Open File Map OFM-11-1. Liu, H., McKay, R., Rowden, R., Quade, D., Tassier-Surine, S., and Giglierano, J., 2011b: Bedrock Geology of Northwood 7.5' Quadrangle, Worth County, Iowa, scale 1:24,000. Iowa Geological and Water Survey Open File Map OFM-11-2. Liu, H., McKay, R., Rowden, R., Quade, D., Tassier-Surine, S., and Giglierano, J., 2012: Bedrock Geology of Worth County, Iowa. Iowa Geological and Water Survey Open File Map OFM-12-1. Liu, H., McKay, R., Rowden, R., Quade, D., Tassier-Surine, S., and Giglierano, J., 2013: Bedrock Geology of the Clear Lake East Quadrangle, Cerro Gordo County, Iowa. Iowa Geological and Water Survey Open File Map OFM-13-1. Liu, H., McKay, R., Rowden, R., Clark, R., Tassier-Surine, S., Quade, D., Galer, R., and Streeter, M.T., 2014a: Bedrock Geology of the Mason City7.5’ Quadrangle, Cerro Gordo County, Iowa. Iowa Geological Survey Open File Map OFM-14-1. Liu, H., McKay, R., Rowden, R., Clark, R., Tassier-Surine, S., Quade, D., Galer, R., and Streeter, M.T., 2014b: Bedrock Geology of the Nora Springs 7.5’ Quadrangle, Cerro Gordo, Mitchell and Floyd counties, Iowa. Iowa Geological Survey Open File Map OFM-14-3. McKay, R.M. & Liu, H., 2012: Cedar Valley Group: the Lithograph City – Shellrock Formation contact at Mason City, Iowa.  Geol. Soc. of Iowa Guidebook No. 90, 12 p. Prior, J.C., 1991: Landforms of Iowa. Univ. of Iowa Press, Iowa City, 154 p. Van Tuyl, F.M., 1922: The stratigraphy of the Mississippian formations of Iowa. Iowa Geological Survey Annual Report v. 30, p. 33-374. Witzke, B.J. and Bunker, B.J., 1984: Devonian stratigraphy of north-central Iowa. Iowa Geological Survey Open File Report 84-2, p. 107-149. Witzke, B.J., Bunker, B.J., and Rogers, F.S., 1988: Eifelian through lower Frasnian stratigraphy and deposition in the Iowa area, central midcontinent, U.S.A. in McMillan, N.J., Embry, A.F, and Glass, D.J. (eds.): Devonian of the World. Canadian Soc. of Petroleum Geologists, Memoir 14, vol. I, p. 221-250. Witzke, B.J., Anderson, R.R., and Pope, J.P., 2010: Bedrock geologic map of Iowa, 1:500,000. Iowa Geolgocical and Water Survey Open File Map OFM-10-1. Woodson, F.J., and Bunker, B.J., 1989: Lithostratigraphic framework of Kinderhookian and early Osagean (Mississippian) strata, north-central Iowa. in Woodson, F.J. (ed.): An Excursion to the historic Gilmore City quarries. Geol. Soc. of Iowa Guidebook No. 50, p. 3-17.     
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GEOLOGIC CROSS-SECTION  A-B
(Vertical Exaggeration = 55x)
LEGEND  CENOZOIC  QUATERNARY SYSTEM  Qu – Undifferentiated Unconsolidated Sediment  Consists of loamy soils developed in loess, glacial till, and colluvium of variable thickness, and alluvial clay, silt, sand, and gravel. Thickness of the Quaternary deposits is usually less than 15 m (50 ft), but can be up to 53 m (175 ft) in the mapping area.  This unit is shown only on the cross-section, not on the map.  MESOZOIC  CRETACEOUS SYSTEM  Kd – Sandstone, Mudstone, and Siderite Pellets (Dakota/Windrow Formation) “Mid”-Cretaceous. This map unit occurs as erosional outliers and is only found occasionally in well cuttings in the mapping area. The formation is characterized by reddish shaly sandstone with siderite pellets. The thickness of this unit is variable, but usually less than 6 m (20 ft).  PALEOZOIC  MISSISSIPPIAN SYSTEM  Mk – Limestone and Dolomite (Kinderhookian Stage) Lower Mississippian. This map unit includes Chapin and Maynes Creek formations occurring in the southwest corner of this map. Total thickness of this unit is about 9 m (30 ft) in the mapping area, characterized by limestone and dolomite with oolitic structure and abundant crinoid fossils. Cherty carbonate often occurs in the upper part of this unit.  DEVONIAN SYSTEM  Dsa – Shale, siltstone, Limestone, and Dolomite (Sheffield and Aplington formations) Upper Devonian. This map unit forms the bedrock surface in the southwest part of the map. Thickness of this unit varies between 9 m and 18 m (30-60 ft) in the mapping area. The Sheffield Formation consists of gray shale with minor amounts of dolomite, some layers contain geodes. The Aplington Formation is characterized by argillaceous dolomite with discontinuous beds of chert.  Dl – Shale, Limestone, and Dolomite (Lime Creek Formation) Upper Devonian. This map unit occupies most of the bedrock surface in the mapping area. Thickness of this unit usually varies between 0 and 22 m (0-73 ft), but can be up to 49 m (160 ft) in the southern part of the county. This unit can be subdivided into a lower part of calcareous shales and an upper part of limestone, dolomitic limestone, and dolomite. Thick yellowish siltstone is also reported in the southern part of the county.  Dsr - Limestone, Dolomite, and Shale (Shell Rock Formation) Upper Devonian. This map unit forms the bedrock surface in the northern part of the mapping area, usually with a thickness between 12 and 23 m (40-75 ft) in the mapping area. The unit is characterized by fossiliferous limestone, dolomitic limestone and dolomite, with some gray to light green shale and/or argillaceous carbonates. Layers containing abundant subspherical and tabular stromatoporoids commonly occur in the lower part of the unit. Brachiopods, bryozoans, corals, and crinoids are abundant in some intervals, especially in the upper part of the unit.  Dlgc - Dolomite, Limestone, and Shale (Lithograph City Formation) Middle to Upper Devonian. This map unit occurs as the bedrock surface along the Winnebago River and Shell Rock River and in a bedrock valley in the north-central part of the map. The maximum thickness of this unit is about 34 m (110 ft) in the mapping area. It consists of dolomite and dolomitic limestone, usually characterized by interbeds of laminated lithographic and sublithographic limestone and dolomitic limestone, in part argillaceous or with minor shale. “Birdseye,” vugs and calcite vug-fills are common. Some intervals are fossiliferous and stromatoporoid-rich.  Dcv - Limestone and Dolomite (Coralville Formation) Middle Devonian. The thickness of this map unit varies between 11 and 18 m (35-60 ft). It is dominated by limestone, dolomitic limestone, and dolomite, in part, laminated and argillaceous. Brachiopods, echinoderm debris and corals usually occur in the limestone facies. This unit is shown only on the cross-section, not on the map.  Dlc - Dolomite and Limestone (Little Cedar Formation) Middle Devonian. The thickness of this formation ranges from 27 to 46 m (90-150 ft) in the mapping area. This unit is dominated by slightly argillaceous to argillaceous dolomite and dolomitic limestone, usually vuggy and partially laminated and/or cherty. This unit is commonly fossiliferous, especially in the lower portion. This unit is shown only on the cross-section, not on the map.  OTHER FEATURES    Roads  Cities  Outcrops  New Drill Holes for this map project  IGS GEOSAM Data Points- records available at www.iowageologicalsurvey.com  Wells used for geologic cross-section     
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